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[Patent Attorney] 
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Takagi Masahiro 

(57)[Claim(s)] 
[Claim 1] 

battery which supplies electric power to electrical component 
of (a ) vehicle and, 

(b ) Accommodation case which accommodates this battery 
and, 

It is arranged between (c ) aforementioned battery and 
theaforementioned accommodation case , is provided in 
deformable bag which the fluid for heat exchange passes in 
internal heat exchange sack which 

heat exchange device for battery which it has. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

Using for controller where this invention regards heat 
exchange device for the battery in order it cools or to heat 
vehicle mounting battery, controls temperature of battery of 
especially electric car in appropriate temperature range, they 
are preferred ones. 

[0002] 

[Prior Art] 

technology which is disclosed in Japan Unexamined Utility 
Model Publication Showa 57-161861 disclosure as Prior Art 
in order itcools or to heat vehicle mounting battery, or, is 
known. 

This technology among accommodation case which 
accommodate battery, in internal of side wall which covers side 
surface of battery, issomething which provides gap which 
fluid for heat exchange passes. 

And, battery is done through member which forms 
accommodation case, fluid and heat exchange which for heat 
exchange are supplied to the gap. 

[0003] 

[Problems to be Solved by the Invention] 
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holding chamber which accommodates battery of 
accommodation case, asin order to accommodate battery 
securely, it is necessary to providelargely in comparison with 
external shape dimension of battery, accommodation 
isprovided largely even from necessity to prevent interference 
with thermal expansion difference of battery and 
accommodation case in comparison with external shape 
dimension of battery. 

In other words, in accommodation case and between battery , 
the gap (air layer ) occurs. 

When gap occurs in accommodation case and between the 
battery , thermal conductivity of accommodation case and 
battery decreasessuddenly. 

In other words, heat exchange device for conventional battery, 
because gap occurs in accommodation case and between 
battery , had had the disadvantage where heat exchange 
efficiency of battery and fluid for heat exchange is bad. 

[0004] 
[Objective] 

As for this invention, considering to above-mentioned 
situation, beingsomething which it is possible, as for 
objective, there is offer of heat exchange device for battery 
where heat exchange efficiency of battery and the fluid for 
heat exchange is good. 

[0005] 

[Means to Solve the Problems] 

heat exchange device for battery of this invention, was 
arranged between theaccommodation case and 
aforementioned battery and theaforementioned 
accommodation case which accommodate battery andthis 
battery which supply electric power to electrical component 
of vehicle adopted technical means which has heat exchange 
sack which is provided in deformable bag which fluid for heat 
exchange passes in internal. 

[0006] 

[Working Principle] 

Because it is provided in shape-variable, external shape 
dimension and external shape of the battery more or less 
changing, with internal pressure , heat exchange sack and the 
battery stick heat exchange sack which is arranged between 
battery and theaccommodation case , with fluid for heat 
exchange inside heat exchange sack. 

And, battery is done through heat exchange sack which it 
sticks to the battery fluid and heat exchange for heat 
exchange. 
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[0007] 

[Effects of the Invention] 

As for heat exchange device for battery of this invention, as 
shown inabove-mentioned action, external shape dimension 
and external shape of battery more orless changing, because 
heat exchange sack sticks with battery, heat exchange 
efficiency of battery and fluid for heat exchange is good by 
comparison withpast. 

[0008] 

[Working Example(s)] 

Next, you explain heat exchange device for battery of this 
invention, on thebasis of Working Example which is used for 
battery temperature control device which maintains the 
temperature of battery which is used for electric car inside 
appropriaterange, making use of drawing. 

As for {configuration of Working Example } Figure 1 
through Figure 1 1 being something which shows Working 
Example, as for the Figure 1 as for conceptual cross section 
diagram. Figure 2 of heat exchange device for battery as for 
the top view. Figure 3 which shows state which removes 
battery from Figure 1 itis a conceptual constitution diagram of 
battery temperature control device. 

Controlling electric power of battery 1 (With this working 
example it is installed with state which connects battery 1 of 
plural. ) which is installed in vehicle with inverter 2 , it gives 
electric car, to motor 3 (electrical component ), vehicle it 
issomething which runs with power where motor 3 occurs. 

battery temperature control device 5 which maintains 
temperature of battery 1 at proper range isinstalled in this 
electric car . 

This battery temperature control device 5 function which 
holds down rise of temperature of the inverter 2 and motor 3 
which heating are done has when operating. 

[0009] 

Furthermore, optimum operating temperature shows lead 
battery (Pb-acid cell ) of ambient temperature vicinity (20 - 75 
deg C ), as the battery 1 which is used for this working 
example, but making use of other battery it is good. 

Furthermore, optimum operating temperature after 
considering output and capacity, lifetime etcwhich are a 
principal characteristic of battery 1 is temperature which is 
judgedas optimum. 

And, lead battery which is used for this working example 
inside range of 20 - 75 deg C is long life, but with out of 
range lifetime decreasesconsiderably. 
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And, by fact that minimum use temperature is set to 20 deg C 
or greater, it is somethingwhich does not generate decrease of 
output, or decrease of capacity. 

[0010] 

In addition, optimum operating temperature with this working 
example reason of another which ismade 20 - 75 deg C is 
expressed next. 

As mentioned later as cooling source which cools battery 1 
which had heat,it can use external air. 

Because with summer place it is a high temperature 
(Approximately 35 deg C ), cools battery 1 excessively not be 
able to do temperature of this external air,, it is 
appropriateeven from result to designate upper limit of 
optimum operating temperature as 75 deg C. 

In same way, optimum operating temperature as for battery 1 
of ambient temperature vicinity, as for theheat where such as 
lead battery battery 1 itself occurs is not that much high. 

In addition, either heat where heat-emitting part material 
(inverter 2> motor 3 ) occurs is notthat much high. 

When these are considered, when using with winter location 
(external air temperature-20~0 deg C ), it isappropriate to 
designate lower limit of optimum operating temperature as 20 
deg C. 

[0011] 

As for battery temperature control device 5, it cools and it has 
fluid circulation line 6 where fluid (for example cooling water 
and oil etc for heat exchange ) for heat exchange in order to 
heat battery 1 flows. 

This fluid circulation line 6, heat exchange device 7 for 
battery because battery 1 ismaintained at suitable temperature, 
vehicle exterior air (external air ) with has been connected the 
fluid for heat exchange to radiator 8 s or inverter 2 and motor 
3 which the heat exchange are done. 

In addition, this fluid circulation line 6 is provided, in order to 
be able to form the recycle conduit of plural, electric solenoid 
11-15 which changes flow direction of fluid for heat 
exchange is provided in each branch . 

In addition, in fluid circulation line 6 , electromotive pump 16 
which circulateshas been provided fluid for heat exchange 
inside fluid circulation line 6. 

[0012] 

Furthermore, radiator 8 radiator 8 has fluid for heat exchange 
whichflows and electromotive radiator fan 1 7 which heat 
exchange does external air forcedly. 

In addition, radiator 8 is provided in vehicle front portion, in 
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order for the fluid for heat exchange to be cooled with 
running air of vehicle, isprovided. 

[0013] 

heat exchange device 7 for battery, as it is something which 
battery 1 and fluid for heat exchange heat exchange is done, 
shown in Figure 1 through Figure 3, inorder accommodation 
case 22 and inner wall of each holding chamber 21 which 
have holding chamber 21 of plural which becoming 
independent, accommodates the battery 1 of plural (lower 
face and all side surface ) with to bury gap between each 
battery 1 , the configuration is done from heat exchange sack 
23 which is arranged, fluid for heat exchange passes inside 
this heat exchange sack 23. 

[0014] 

As for accommodation case 22, with canister of resin or the 
metallic which is superior in corrosion resistance which is 
locked to vehicle, asfor each holding chamber 21, between 
each battery 1 , heat exchange sack 23 is formed to the 
positionable dimension. 

[0015] 

Being something which with material where heat exchange 
sack 23, wassuperior, fluid characteristic for durability * heat 
resistance exchange, in resistance battery liquid, such as 
member which fabric which weaves fiber in the internal of 
rubber* or rubber embedding is done is rich to deformation 
behavior was formed in bag, internal of bag fluid for the heat 
exchange flows. 

In addition, heat exchange sack 23 which is arranged inside 
each holding chamber 21 isconnected respectively with 
communication 24 , in order for fluid for the heat exchange to 
flow to heat exchange sack 23 inside each holding chamber 

21, is provided. 

Furthermore, as for communication 24, it is arranged inside 
slot 25 whichis provided in topside of accommodation case 

22, with state which removes battery 1 from heat exchange 
sack 23 (Figure 2 reference), heat exchange sack 23 theextract 
is possibly provided to upward direction of accommodation 
case 22. 

[0016] 

In addition, both ends of heat exchange sack 23 is connected, 
through the joint 26, fluid circulation line 6. 

one example of this joint 26, is shown in Figure 4 or Figure 5. 

joint 26 of Figure 4 puts tube 23a which was formed to end of 
heat exchange sack 23 to periphery of pipe 27 of fluid 
circulation line 6, periphery the crimping T becomes with 
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clamp 28. 

In addition, joint 26 of Figure 5, as drive screw 27a is formed 
in the end of pipe 27 of fluid circulation line 6, provides 
joining member 29 which possesses drive nut 29a in tube 23a 
of end of heat exchange sack 23 with for example insert 
molding ,drive screw 27a of pipe 27 and drive nut 29a of heat 
exchange sack 23 threads it issomething which is packed. 

[00 17] 

Furthermore, as for heat exchange sack 23, as it is pushed 
inside holding chamber 2 1 ofaccommodation case 22 with its 
own weight of battery 1, because itbecomes state which with 
internal pressure of fluid for heat exchange itsticks between 
battery 1 and accommodation case 22 , as for thenecessity to 
lock especially heat exchange sack 23 it is not, but In order 
battery 1 to keep inside accommodation case 22 making useof 
locking means, it is good providing. 

{Explanation of control circuit } 

[0018] 

battery temperature control device 5 is controlled with control 
circuit 30 which is shown in Figure 6. 

control circuit 30 being something which uses 
microcomputer, does electricity control of the electric 
solenoid 1 1-15, electromotive pump 16, radiator fan 17 
according to various input signal. 

And, in order electricity control to do above-mentioned 
functional part, to control circuit 30 ,battery temperature 
sensor 31 which detects temperature of battery 1, inverter 
temperature sensor 33 or other various sensor which detect 
temperature of motor temperature sensor 32, inverter 2 
which detects the temperature of motor 3 are connected. 

[0019] 

You explain one example of control of battery temperature 
control device 5 which program is done,making use of 
flowchart of Figure 7 to control circuit 30. 

When motor 3 operates in beginning, (Start), of, it judges 
whether the temperature of battery 1 is inside optimum 
temperature range, or is low in comparison with optimum 
temperature range, or is high in comparison with optimum 
temperature range, (step S 1 ). 

[0020] 

With determination result of this step SI , when temperature 
of battery 1 is inside optimum temperature range, temperature 
of inverter 2 and motor 3 it judges high whether or not in 
comparison with certain temperature (for example 60 deg C ), 
(step S2 ). 
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When this determination result is NO, it stops all 
electrification of electric solenoid 11-15, electromotive 
pump 16, radiator fan 1 7 and (step S3 ), after that return it 
does. 

In addition, when this determination result is YES , 
electromotive pump 16, radiator fan 1 7 asit operates, 
electricity control doing electric solenoid 11-15, as shown in 
Figure 8, the fluid for heat exchange, electromotive pump 
16->radiator 8->inverter 2-nnotor 3-> electromotive pump 
16 forms fluid circuit which circulates and (step S4 ), after 
that return does. 

[0021] 

With determination result of step SI , when temperature of 
battery 1 it is low incomparison with optimum temperature 
range, temperature of inverter 2 and motor 3 itjudges high 
whether or not in comparison with certain temperature , (step 
S5 ). 

When this determination result is NO, it advances to step S3 . 

In addition, when this determination result is YES , 
electromotive pump 16 asit operates, electricity control doing 
electric solenoid 11-15, as shown in Figure 9, the fluid for 
heat exchange, heat exchange sack 23 of heat exchange 
device 7 for theelectromotive pump 16-nnverter 2— ►motor 
3 —►battery * electromotive pump 16 forms fluid circuit 
whichcirculates and (step S6 ), after that return does. 

[0022] 

With determination result of step S 1 , when temperature of 
battery 1 it is high incomparison with optimum temperature 
range, temperature of inverter 2 and motor 3 itjudges high 
whether or not in comparison with certain temperature , (step 
S7 ). 

When this determination result is NO, electromotive pump 
16, radiator fan 1 7 as it operates,electricity control doing 
electric solenoid 11-15, as shown in Figure 10, fluid for the 
heat exchange, heat exchange sack 23 of heat exchange 
device 7 for electromotive pump 1 6— ►radiator 8— ►battery 
♦electromotive pump 16 forms fluid circuit which circulates 
and (step S8 ), afterthat return does. 

When determination result of step S7 is YES , electromotive 
pump 16, radiator fan 17 asit operates, electricity control 
doing electric solenoid 11-15, as shown in Figure 1 1, the 
fluid for heat exchange, heat exchange sack 23 of heat 
exchange device 7 for theelectromotive pump 16— ►radiator 
8-Hnverter 2-^motor 3-^battery * electromotive pump 16 
forms fluid circuit whichcirculates and (step S9 ), after that 
return does. 
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[0023] 

Operation of heat exchange device 7 for {Operation of 
Working Example } battery is explained. 

It is provided in shape- variable and when because each 
battery 1 and it isarranged between accommodation case 22 , 
electromotive pump 16 operates, with electromotive pump 16 
blistering it does heat exchange sack 23 of heat exchange 
device 7 for battery, with supply pressure of fluid for heat 
exchange, pneumatic transport is done entire periphery side of 
each battery 1 andsticks to bottom surface, In order 
occurrence of air layer between battery 1 and heat exchange 
sack 23to make to the utmost small in resulting, it operates. 
[0024] 

When temperature of battery 1 is low in comparison with 
optimum temperature range, atsame time temperature of 
inverter 2, motor 3 it is high in comparison with the certain 
temperature , fluid for heat exchange which is heated with 
inverter 2 and the motor 3 by operation of battery temperature 
control device 5, is supplied to heat exchange sack 23. 

And, as for heat exchange sack 23, above-mentioned way 
because entire periphery side of each battery 1 it is adhesive 
and to bottom surface, fluid and the battery 1 which for heat 
exchange flow, heat exchange are done heat exchange sack 23 
withhigh heat exchange efficiency, can heat each battery 1 
inside optimum temperature range quickly. 

When conversely, temperature of battery 1 it is high in 
comparison with optimum temperature range, fluid for heat 
exchange which was cooled with radiator 8,is supplied to heat 
exchange sack 23. 

And, as for heat exchange sack 23, because entire periphery 
side of each battery 1 it isadhesive and to bottom surface, 
fluid and battery 1 which for heat exchange flow, heat 
exchange are done heat exchange sack 23 with high heat 
exchange efficiency, can cooleach battery 1 quickly inside 
optimum temperature range. 

[0025] 

As explained with above-mentioned operation, heat exchange 
sack 23 blistering it does heat exchange device 7 for {Effect 
of Working Example } battery, with operation of 
theelectromotive pump 16, entire periphery side of each 
battery 1 and sticks to the bottom surface, in order occurrence 
of air layer between battery 1 and heat exchange sack 23 to 
make to the utmost small in resulting, it operates. 

Because of this, external shape dimension and external shape 
of battery 1 such as change maker doing, changing more or 
less, because heat exchange sack 23 stickswith battery 1, heat 
exchange efficiency of battery 1 and fluid for heat exchange 

: u u:~u 
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isvery much high. 

In addition, when battery l and fluid for heat exchange to be 
fast therequest which heat exchange is done is large, namely 
when flow rate of the heat exchange fluid is large about, heat 
exchange sack 23 battery l and adhesive force becomeslarge, 
amount of conducted heat of battery l and fluid for heat 
exchange becomesmany. 

[0026] 

As for downtime of electromotive pump 16, because internal 
pressure of heat exchange sack 23 is small, adhesive force of 
battery 1 and heat exchange sack 23decreases. 

Because of this, battery 1 is removed from heat exchange sack 
23 easily, the battery 1 can be inserted to heat exchange sack 
23 easily. 

In other words, change operation of battery 1 is done easily, it 
is possible. 

As for battery 1, pressure being done in deformable heat 
exchange sack, 23 because it iskept in accommodation case 

22, vibration of vehicle is easedin heat exchange sack 23. 

Because of this, battery 1 it possesses also effect which 
isprotected from vibration and impact of vehicle. 

fluid for heat exchange being covered in heat exchange sack 

23, because the fluid for heat exchange and battery 1 is 
isolated, safety of battery 1 which generates large current can 
be guaranteed. 

[0027] 

When temperature of {modified example } battery is inside 
proper range, in order to coolor to heat battery, or, it is good 
providing even with (When it has not reached to upper limit 
or lower limit of proper range). 

As one example of battery, lead battery which is a Pb-acid 
cell was shown asexample, but it is good applying other 
battery such as Ni-Cd cell. Al-aircelL Fe-aircelk 
ambient temperature type Li cell, Ni-Zn cell. Ni-Fe cell, 
Zn-Brcell . 

In order to accommodate battery of plural, it provided, 
theaccommodation case and heat exchange sack, but in order 
to accommodate battery of one, it is good providing. 

heat exchange sack, entire periphery side of battery and 
example whicharranges in bottom surface was shown, but 
arranges in only part (for example one surface. 2 aspect, 3 
surfaces ) of entire periphery side of battery, in only bottom 
surface of battery arrangesuch as, laid out site and array 
surface product are changeable ones with such as kind and use 
condition of battery which is used. 
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[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a conceptual cross section diagram of heat exchange 
device for battery. 

[Figure 2] 

It is a top view which shows state which removes battery 
from the Figure 1 . 

[Figure 3] 

It is a conceptual constitution diagram of battery temperature 
control device. 

[Figure 4] 

It is a sectional view of joint of connecting part of fluid 
circulation line and heat exchange sack. 

[Figure 5] 

It is a sectional view of joint of connecting part of fluid 
circulation line and heat exchange sack. 

[Figure 6] 

It is a block diagram of control circuit. 
[Figure 7] 

It is a flowchart which shows operation of control circuit. 
[Figure 8] 

It is an operation explanatory diagram of battery temperature 
control device. 

[Figure 9] 

It is an operation explanatory diagram of battery temperature 
control device. 

[Figure 10] 

It is an operation explanatory diagram of battery temperature 
control device. 

[Figure 11] 

It is an operation explanatory diagram of battery temperature 
control device. 

[Explanation of Symbols in Drawings] 
1 

battery 
22 

Accommodation case 
23 
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heat exchange sack 
3 

motor (electrical component ) 
7 

heat exchange device for battery 
[Figure 1] 



[Figure 4] 



[Figure 2] 



[Figure 3] 
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[Figure 10] 
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[Figure 7] 
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